48 W. Leuthold

Korvisto, 1.; WAHLBERG, C.; MUROONEN, P. (1977): Breeding the snow leopard, Panthera uncia, at
Helsinki Zoo 1967-1976. Int. Zoo Yb. 17, 39—44.

Ktume, W. (1966): Beobachtungen zur Soziologie des Lwen in der Serengeti-Steppe Ostafrikas. Z.
Siugetierkunde 31, 205-213.

Lanier, D. L.; DewsBUuRryY, D. A. (1976): A quantitative study of copulatory behaviour of large Felidae.
Behav. Processes 1, 327—333.

LevYHAUSEN, P. (1979): Katzen, eine Verhaltenskunde. 5. Aufl. Berlin und Hamburg: Paul Parey.

LevHAUSEN, P.; TONKIN, B. (1966): Breeding the blackfooted catin captivity. Int. Zoo Yb. 6, 178—182.

PeTERS, G. (1978): Vergleichende Untersuchung zur Lautgebung einiger Feliden (Mammalia, Felidae).
Spixiana, Suppl. 1, 1-206.

PrescotT, R. G. W. (1970): Mounting behaviour in the female cat. Nature 228, 1106—1107.

RescHKE, B. (1960): Untersuchungen zur Lautgebung der Feliden. Zool. Inst. d. Humboldt-Univ.
Berlin, Dipl. Arbeit (unveréffentl.).

Rupnar, J. A. (1973): The Social Life of the Lion. Baltimore: Univ. Park Press.

SaNKHALA, K. S. (1967): Breeding behaviour of the tiger, Panthera tigris, in Rajasthan. Int. Zoo Yb. 7,
133-147.

— (1978): Tiger. London: W. Collins Sons.

ScHALLER, G. B. (1972): The Serengeti Lion. Chicago: Univ. of Chicago Press.

— (1977): Mountain Monarchs. Chicago: Univ. of Chicago Press.

SCHURER, U. (1978a): Breeding black-footed cats in captivity. Carnivore 1, 109-111.

— (1978b): Haltung und Zucht von Schwarzfufkatzen, Felis nigripes Burchell, 1822. Zool. Garten 48,
385-400.

WEILENMANN, P. (1978): First experiences in keeping snow leopards in the Zurich Zoo. In: Internatio-
nal Pedigree Book of Snow Leopards, Panthera uncia. Vol. 1. Ed. by L. BLomqvist. Helsinki Zoo,
35-43.

WitT, K. F. (1978): Activity cycles and reproductive behavior in the snow leopard (Uncia uncia). In:
Applied Behavioral Research at the Woodland Park Zoological Gardens 1977. Ed. by C. CrocerT
and M. HutcHIns. Seattle: Pika Press, 289-310.

Anschriften der Verfasser: Dr. INGo RIEGER, Zoologischer Garten Ziirich, Ziirichbergstr. 221,
CH-8044 Ziirich; Dr. GusTav PETERS, Zoologisches Forschungsinstitut
und Museum Alexander Koenig, Adenauerallee 150—164, D-5300 Bonn 1

Contact between formerly allopatric subspecies of Grant’s gazelle
(Gazella granti Brooke, 1872) owing to vegetation changes in
Tsavo National Park, Kenya
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Abstract

Studied was range expansion of Gazella granti petersi Giinther, 1884, in Tsavo East National Park, Ke-
nya, induced by extensive transformation of original Acacia-Commiphora woodlands into grass-domi-
nated vegetation types. This, and probably a concurrent range expansion of G. g. serengetae Heller,
1913, in Tsavo West National Park resulted in occasional contacts between individuals of the two mor-
phologically distinct subspecies of Grant’s gazelle, which were formerly separated by a broad belt of un-
suitable habitat.

Introduction

Because of considerable variations in coat colour and horn shape Grant’s gazelle (Gazella
granti Brooke, 1872) has been subdivided into at least nine subspecies (GENTRY 1971). How-
ever, few of these are clearly recognizable in the field, and their ranges are but poorly known
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Fig. 1. a: Gazella granti petersi. Left: G, right: Q. Note nearly straight horns of 3 (not fully adult) and
dark band dividing the white rump patch. b: G. g. granti, adult 3, Nairobi National Park. Note stron-
ger curve of horns, undivided rump patch and white upperside of tail
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(Dorstand DanpELOT 1970; HALTENORTH and DiLLER 1977). Also, individuals differ con-
siderably within local populations (WALTHER 1972), which raises doubts about the validity
of at least some of the subspecies (= ssp.) described. Possibly the most distinct ssp. is Peters’
gazelle (G. g. petersi Gunther, 1884), with relatively short and straight horns of very narrow
spread and a well-defined fawn-coloured band extending from the back to the tail (Fig. 1a);
in most other ssp. the white rump patch continues uninterrupted above the tail (Fig. 1b). Pe-
ters’ gazelle inhabits arid areas in eastern Kenya and parts of the adjacent countries and oc-
curs in the eastern section of Tsavo National Park (Fig. 2).

In Tsavo West National Park there is a clearly different ssp. which, according to GENTRY
(1971), would be G. g. serengetae Heller, 1913. It resembles the nominate ssp. (G. g. granti
Brooke, 1872), with a slight purplish hue, thicker and more strongly curved horns, some-
what larger size and heavier build than peters: (Fig. 1b). Its subspecific name does not, as is
sometimes assumed, refer to the well-known Serengeti area in Tanzania, but to the Serengeti
Plains near Taveta in south-eastern Kenya, which is the type locality (Flg 2). LYDEKKER and
BLAINE (1914), however, also list two specimens of G. g. granti as orlgmatmg from Taveta
(skulls only). My use of the nameserengetae does notimply recognition of its taxonomic va-
lidity.

Very probably, G. g. petersi and G. g. serengetae were entirely allopatric until recently,
although the line or area of separation is not clearly known. The formerly dense Acacia-
Commiphora woodlands of the Tsavo area probably constituted an effective barrier. Their
large-scale transformation into fairly open, grass-dominated vegetation types (Fig. 3), under
the influence of elephants and fire (e. g. Nar1ER Bax and SHELDRICK 1963; LEUTHOLD 1979),
enabled the gazelles to move into areas previously not inhabited by them. When Tsavo Na-
tional Park was established in 1948, “Peters’ gazelle . . . [was] . . . confined to the northern
area and never seen south of the Galana River”” (SHELDRICK 1973, p. 112). By the time I be-
gan field work in Tsavo East in late 1968, it had become well established north-east of a line
from Aruba to Lugard’s Falls (Fig. 2), as well as to the south of the Voi River, where the most
open habitats existed (see Map 1 in Narier Bax and SHELDRICK 1963; LEUTHOLD and LEU-

Fig.3. Aerial view of park boundary north of Voi (August 1971). Left: Acacia-Commiphora woodland
which, inside the park (right), has been replaced by fairly open bushed grassland. Centre: Railway line
to Nairobi.
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Fig. 4. Density distribution of Grant’s gazelle in the Tsavo area in
1973/74 (after CoBs 1976). Cross-hatching = high density; simple
hatching = medium density, stippling = low density. Broken line =
boundary of census area, X = present study area (cf. Fig. 5). Note
“corridor” between G. g. serengetae (lower left) and G. g. petersi
(upper right)

THOLD 1976). Gross distribution patterns derived from a series of aerial counts made in
1973/74 (CooB 1976) approximately reflect this situation (Fig. 4), showing, firstly, a clear
gap between the ranges of petersi and serengetae and, secondly, the absence of gazelles in the
westernmost part of Tsavo East (area marked X in Fig. 4). Detailed monitoring of the range
expansion was possible only through long-term observations on the ground. Between 1969
and 1974 I noted sightings of Peters’ gazelle with a view to documenting its presumed ad-
vance into the area concerned.

Methods

In late 1968 Peters’ gazelle was regularly seen near Aruba (Fig. 2) and 10—15 km westward along the Voi
River, and along the Galana River as far west as Lugard’s Falls. I therefore concentrated on the area de-
picted in Figure 5.

Two sets of observations were collected:
a. Records of Peters’ gazelle seen in the course of 15 systematic game counts along park roads, five in
each year from 1969 to 1971 (“road counts”, LEutHOLD and LEuTHOLD 1975, 1976);
b. Unsystematic records of sightings made while working on other studies in the area concerned.
The data from the road counts are directly comparable from year to year, as the same roads were covered
within 2—3 days on each occasion. Data in set (b) are more difficult to interpret, as no systematic pattern
was followed, some areas being visited much more frequently than others. This, however, increased the
chances of actually seeing gazelles that had moved into a “new” area.

Results
Immigration of G. g. petersi

Figure 5 shows all sightings of Peters’ gazelle in the study area from 1969 to 1973, separated
as to year and type of observation; Table 1 gives the number of sightings recorded in each
year.

Firstly, there appears to be a gradual increase in the number of sightings per year over the
first four years.

Secondly, the earliest observations were made either near the Galana River or at Irima
(Fig. 2) near the Voi River, whereas locations more central to the study area were apparently
reached by gazelles only in 1972/73. A possible exception is the area along the Voi River (see
Discussion).
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Fig.5. Map of study area with sightings of
Grant’s gazelles. Only observations west of the
dotted line are indicated (exception: No. 7).
Numbered locations refer to G. g. serengetae (cf.
Table 2). Figures in parentheses indicate multiple
sightings in same location. X = records of G. g.
serengetae outside area (No. 7) or period (Nos. 8
+9) referred to otherwise. Mb.R. =

Mbololo River

= 1969, road counts

1969, casual observations

= 1970, road counts
= 1970, casual obs.

1971, road counts

1971, casual obs.

1972, casual obs. only
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1973, casual obs. only

Table 1

Sighthings of Peters’ gazelle in the westernmost part of
Tsavo East National Park

The area depicted in Fig. 5

1969 1970 1971 1972 1973
road counts 2 9 10 - =
Unsystematic records 1 5 13 12 6

Sightings of G. g. serengetae in Tsavo East

As far as I know, G. g. serengetae had never been recorded inside Tsavo East (cf. Fig. 4)
when, on 29 April 1970, my wife and I observed a nearly adult 3 serengetae, together with a
3 and 2 QQpetersi, ca. 6 km SW of Lugard’s Falls (No. 1in Fig. 5). Of particular interest was
the fact that the two 33 — of clearly distinct ssp. — engaged in several bouts of light fighting,
and the serengetae G showed sexual displays (head and tail raised, stiff-legged walk; War-
THER 1965) toward the petersi QQ.

Eight further sightings of G. g. serengetae were made in the study area (Table 2; numbe-
red locations in Fig. 5), all except one concerning single animals. Three records (Nos. 2, 4, 5)
could have involved the same 3 that we saw first, but overall there must have been at least
4-5 different animals. In all cases but one they accompanied a group of Peters’ gazelle with
which they appeared to be well integrated.

Previously, I had personally seen serengetae-type animals only in Tsavo West, ca. 50 km
from the first sighting in Tsavo East.
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Table 2

Sightings of G. g. serengetae in Tsavo East National Park

Numbers refer to localities indicated in Fig. 5

No. Date Sex Age Remarks
1 20. 470 G adult With 13 + 2 QQ PG!
2 21. 6.70 3 adule as above
3 21. 6.70 ? juvenile alone, ca 500 m from 4 33 PG
4 16. 2.71 & adult with 138 + 3 QQ PG
5 20. 5.71 & adult with 13 + 2 QQ PG
6 12. 9.71 ? juvenile 2 animals
7 20.11.72 & subadult with 7 PG
8 3. 6.74 Q adule with 10 PG
9 8. 8.74 Q adult with 7 PG

1 PG = Peters’ gazelle.

Discussion
Causes of range expansion

Grant’s gazelle is a species of fairly to very open habitats and generally avoids well-wooded
country (e. g., LAMPREY 1963). In the Tsavo area its occurrence correlates negatively with the
density of trees and shrubs (Coss 1976). This supports the assumption, made in the Intro-
duction, that the woodlands which formerly covered much of Tsavo National Park effecti-
vely inhibited any large-scale movements out of the presumed original ranges of G. g. peters:
and G. g. serengetae. The drastic reduction in woody cover over the past 25 years (Fig. 3),
and the concomitant increase in grass cover, created large tracts of new habitat suitable for
Grant’s gazelle, particularly in southern Tsavo East. This appears to have led to a consider-
able expansion of range and, by implication, also of numbers, in G. g. petersi, and probably
also in G. g. serengetae. With respect to the latter, there are virtually no observations docu-
menting the presumed expansion, apart from the sightings of several individuals within
Tsavo East.

Routes of movement

The data presented in Table 1 and Figure 5 are consistent with the assumption of a gradual
“invasion” of the study area by Peters’ gazelle from the east or north-east. We may now ask
what routes were followed in these movements. Since detailed observations on the early pha-
ses of the range expansion are lacking, this section remains somewhat speculative.

The distribution pattern shown in Figure 4 suggests that the expansion occurred mainly
along the larger rivers in Tsavo East (Galana, Voi and Tiva Rivers — Fig.2). This appears
plausible because the vegetation changes began, and have progressed farthest, along these ri-
vers, where elephants tend to concentrate in the dry seasons (see Map 1 of Narier Bax and
SHELDRICK 1963). Thus, whilst the gazelles are independent of free water and reach their
greatest density well away from the rivers mentioned (Fig. 4; Coss 1976), the pattern of their
range expansion may have followed the chronology of the vegetation changes, atleastappro-
ximately. — In addition to elephants, fire played an important part in modifying the original
vegetation. Early on, its influence was most pronounced along the eastern boundary of
Tsavo East, south of the Galana River (Narier Bax and SHELDRICK 1963). Today, some of
the most open habitats of Tsavo East are in that area, which also supports the highest density
of Peters’ gazelle in the new parts of its range (Fig. 4). On the other hand, the blank areas in
Figure 4 largely coincide with the densest woodlands remaining in Tsavo East, except for the
present study area (X in Fig. 4).
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The relatively dense population of Peters’ gazelle south of the Voi River may also have
provided the recruitment necessary to “invade” new areas, particularly the north bank of the
Voi River and the Irima area (Fig.5).

The question remains as to why the “invasion” of the present study area, before 1973, was
not reflected in the aerial counts of 1973/74, on which Figure 4 is based. Probably, this was
simply because there were still too few gazelles in the area to be recorded in sample counts
with a sampling fraction of only ca. 2.5% (Coss 1976).

The situation in Tsavo West is more difficult to interpret, as no observations of a possible
range expansion by G. g. serengetae are available. However, one can easily imagine that
small numbers of gazelles followed approximately the course of the Tsavo River (Fig. 2) to
arrive at the locations in Tsavo East where they were observed.

Long-term outlook

Itis tempting to speculate about the eventual consequences of the range expansions described
above, particularly about future developments in the zone of contact between the two mor-
phologically distinct and formerly allopatric subspecies of Grant’s gazelle. There appears to
be a unique possibility of criteria of taxonomic classification being tested against the biologi-
cal species concept. Because of its distinctive characteristics, Peters’ gazelle has been classi-
fied as a separate species by a few authors. The brief behavioural interactions observed by us
(see above) could mean that the two 33 concerned “treated each other” as conspecifics, al-
though other interpretations are possible. It remains to be seen whether animals of the two
subspecies actually interbreed (as they can in captivity — L. DrtTRICH, pers. comm.) and
have fertile offspring. In this case, the long-term outcome might be some kind of cline from
“pure” petersi in the north-east to ““pure” serengetae in the south-west. If, on the other
hand, no interbreeding occurs, or with infertile offspring only, classification as two separate
species would be justified.

Zusammenfassung

Kontakt zwischen vormals allopatrischen Unterarten der Grantgazelle (Gazella granti Brooke, 1872)
infolge von Vegetationsverinderungen im Tsavo-Nationalpark, Kenia

Im Tsavo-Gebiet in Siidost-Kenia kommen die beiden Unterarten Gazella granti serengetae Heller,
1913 und G. g. petersi Guinther, 1884 vor. Die letztere scheint bis etwa 1950 nur nérdlich des Galana-
Flusses aufgetreten zu sein. Die Umwandlung der urspriinglichen Acacia-Commiphora-Trockenwilder
in offenere Vegetationstypen durch Elefanten und Feuer hat ihr offenbar eine Ausbreitung nach Stid we-
sten ermdglicht. Etwa gleichzeitig sind einige serengetae-Tiere aus dem siidlichen Teil des Tsavo-
West-Nationalparks nach Nordosten vorgestofien, so daf§ es zu gelegentlichen Kontakten zwischen den
beiden duflerlich gut unterscheidbaren Unterarten kam. In einem Fall wurde eine kurze Kampfszene
zwischen zwei dgverschiedencr Unterarten sowie Werbeverhalten cines serengetae-G gegeniiber zwei

petersi-QQ beobachtet.
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WISSENSCHAFTLICHE KURZMITTEILUNGEN

Erster Lebendnachweis der Etruskerspitzmaus
(Insectivora, Soricidae) auf Kreta

Von R. SPRINGHORN und G. KacHEL

Eingang des Ms. 2.5.1980

Beivan DEN BrINK (1972) wird Kretanoch nicht als Bestandteil des Verbreitungsgebietes der
Etruskerspitzmaus angegeben. Bereits 1970 konnte indessen SPITZENBERGER aus Gewoll-
funden von Kolimvari die Art fiir Kreta belegen. Umfangreicheres Material aus Schleiereu-

Suncus etruscus bei Paleochora (SW-Kreta). Deutlich abgespreizt der rechte Hinterfuff. (1,6 X nat. Gr.)
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